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1
METHOD AND APPARATUS FOR
CONTROLLING LINK MARGIN

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This is a Continuation of U.S. application Ser. No. 12/978,
929, filed Dec. 27, 2010, which claims the benefit of U.S.
Provisional Patent Application No. 61/293,293, filed on Jan.
8, 2010 in the U.S. Patent and Trademark Office, and priority
from Korean Patent Application No. 10-2010-0022949, filed
on Mar. 15, 2010 in the Korean Intellectual Property Office,
the disclosures of which are incorporated herein in their
entireties by reference.

BACKGROUND

1. Field

Apparatuses and methods consistent with exemplary
embodiments relate to a method and apparatus for controlling
a link margin.

2. Description of the Related Art

Generally, a link adaptation method of a data communica-
tion system increases an entire transmission capacity of the
data communication system by changing a modulation and
coding scheme (MCS) according to a state of a link via which
transmission and receipt are performed.

In this case, a link margin may be used in order to deter-
mine the state of the link via which transmission and receipt
are performed. In a wireless communication system, the link
margin refers to the difference between a receiver’s sensitiv-
ity and actual received power, and uses decibels (dB) as a unit.
For example, if the link margin is 20 dB, the system is capable
of accepting an additional attenuation of 15 dB between a
transmitting terminal and a receiving terminal.

In arelated art, when the state of the link is bad based on the
link margin, the link margin is controlled by only changing
the MCS.

SUMMARY

One or more exemplary embodiments provide a method
and apparatus for controlling a link margin.

According to an aspect of an exemplary embodiment, there
is provided a method of controlling a link margin between
devices for supporting communication in at least one fre-
quency band, the method including: receiving, from a second
device, a link margin response frame including information
about the link margin related to a communication link
between a first device and the second device; and performing
at least one operation selected from among a change in trans-
mission power, a change in a modulation and coding scheme
(MCS), beam forming, and a change of the communication
link to another frequency band, based on the received link
margin response frame.

The method may further include transmitting a link margin
request frame for requesting information about the link mar-
gin to the second device, wherein the link margin response
frame is received in response to the link margin request.

The link margin request frame may include at least one of
a category field indicating a kind of a frame to which the link
margin request frame belongs, an action field indicating that
the link margin request frame is the link margin request frame
from among the kind of the frame that is determined by the
category field, and a dialog token field including an identifier
for identifying the link margin request frame.
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The link margin response frame may be periodically
received from the second device, or is received based on a
calculation result of the link margin related to the communi-
cation link calculated in the second device.

The link margin response frame may further include a
preference action field indicating an operation preferred by
the second device from among the change in transmission
power, the change in the MCS, the beam forming, and the
change of the communication link to another frequency band.

The link margin response frame may include at least one of
a category field indicating a kind of a frame to which the link
margin response frame belongs, an action field indicating that
the link margin response frame is the link margin response
frame from among the kind of the frame that is determined by
the category field, a dialog token field indicating whether the
link margin response frame is received in response to a link
margin request frame for requesting the information about the
link margin, and a link margin element field including infor-
mation about the link margin.

The link margin element field may include at least one of an
element identification (ID) field indicating a field including
information about the link margin, a length field indicating a
length of the link margin element field, and a link margin field
in which information about the link margin is recorded.

The link margin response frame may include at least one of
a category field indicating a kind of a frame to which the link
margin request frame belongs, an action field indicating that
the link margin response frame is the link margin response
frame from among the kind of the frame that is determined by
the category field, a dialog token field including an identifier
identifying the link margin response frame, an unsolicited
field indicating whether the link margin response frame is
received in response to a link margin request frame for
requesting information about the link margin, and a link mar-
gin element field including information about the link margin.

The link margin response frame may include a data frame
1D field including a sequence number of a data frame that is
received by the second device before the second device trans-
mits the link margin response frame and is used to calculate
the link margin.

According to an aspect of another exemplary embodiment,
there is provided an apparatus for controlling a link margin
related to a communication link between a first device and a
second device in a network including devices for supporting
communications in at least one frequency band, the apparatus
including: a receiver which receives, from the second device,
alink margin response frame including information about the
link margin related to the communication link between the
first device and the second device; and an operation perform-
ing unit which performs at least one operation selected from
among a change in transmission power, a change in a modu-
lation and coding scheme (MCS), beam forming, and a
change of the communication link to another frequency band,
based on the received link margin response frame.

The apparatus may further include a transmitter which
transmits a link margin request frame for requesting informa-
tion about the link margin to the second device, wherein the
link margin response frame may be received in response to the
transmitted link margin request frame.

According to an aspect of another exemplary embodiment,
there is provided a computer readable recording medium
having recorded thereon a program for executing the method.

According to an aspect of another exemplary embodiment,
there is provided a method of controlling a link margin
between devices for supporting communication in at least one
frequency band, the method including: receiving, from a sec-
ond device, a link margin frame comprising information
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about a link margin related to a communication link between
a first device and the second device; and performing at least
one operation selected, based on the received link margin
frame, from among a plurality of operations to control the link
margin.

According to an aspect of another exemplary embodiment,
there is provided a method of controlling a link margin
between devices for supporting communication in at least one
frequency band, the method including: transmitting, to a first
device, a link margin frame comprising information about a
link margin related to a communication link between the first
device and a second device, wherein the link margin frame
comprises information used by the first device to select at
least one operation to perform from among a plurality of
operations to control the link margin.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will become more apparent
by describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a flowchart of a method of controlling a link
margin, according to an exemplary embodiment;

FIG. 2 is a diagram for explaining a structure of a link
margin request frame, according to an exemplary embodi-
ment;

FIG. 3 is a diagram for explaining a structure of a link
margin response frame, according to an exemplary embodi-
ment;

FIG. 4 is a diagram for explaining a structure of a link
margin element field, according to an exemplary embodi-
ment;

FIG. 5 is a diagram for explaining a structure of the link
margin element field, according to another exemplary
embodiment;

FIG. 6 is a diagram for explaining a structure of a link
margin response frame, according to another exemplary
embodiment;

FIG. 7 is a diagram for explaining a structure of a link
margin response frame, according to another exemplary
embodiment;

FIG. 8 is a diagram for explaining a structure of a link
margin response frame, according to an exemplary embodi-
ment; and

FIG. 9 is a block diagram for explaining a link margin
controlling apparatus according to an exemplary embodi-
ment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Exemplary embodiments will now be described more fully
with reference to the accompanying drawings, in which like
reference numerals refer to like elements throughout. Expres-
sions such as “at least one of;” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list.

FIG. 1 is a flowchart of a method of controlling a link
margin, according to an exemplary embodiment.

Hereinafter, a method of controlling a link margin of a
communication link of a first device with a second device in
a network including the first device and second device for
supporting communication in at least one frequency band will
be described.

Referring to FIG. 1, in operation 110, the first device trans-
mits a link margin request frame for requesting information
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about a link margin of a communication link between the first
device and the second device to the second device.

For example, the first device and the second device may
support communication in 2.4 GHz and 60 GHz frequency
bands, communication in 5 GHz and 60 GHz frequency
bands, communication in 2.4 GHz, 5 GHz, and 60 GHz fre-
quency bands, communication in the 60 GHz frequency band,
etc.

A structure of the link margin request frame according to
an exemplary embodiment will be described below with ref-
erence to FIG. 2.

In operation 120, the first device receives a link margin
response frame including the information about the link mar-
gin from the second device.

In this case, the link margin response frame may be
received from the second device in response to the link mar-
gin request frame transmitted in operation 110.

According to another exemplary embodiment, operation
110 may be omitted. In this case, the first device may not
transmit the link margin request frame to the second device,
and may receive the link margin response frame from the
second device without solicitation.

For example, the second device may periodically transmit
the link margin response frame to the first device. In addition,
the second device may continuously calculate the link margin
of'the communication link, and may transmit the link margin
response frame to the first device when it is determined that a
state of a link is bad according to the calculation result.

The second device may calculate a link margin by using the
difference between a signal to noise ratio measured by the
second device and a signal to noise ratio appropriate to a
modulation and coding scheme (MCS) of data that is cur-
rently received, though it is understood that a method of
calculating the link margin is not limited thereto.

The structure of the link margin response frame will be
described below with reference to FIGS. 3 through 8.

In operation 130, the first device performs at least one of a
change in transmission power of the first device, a change in
the MCS, beam forming, and a change of communication link
to another frequency band, based on the received link margin
response frame.

In this case, when the first device determines that the state
of'the link is bad based on the link margin response frame, the
first device may select at least one operation (e.g., the most
appropriate operation) from among the change in transmis-
sion power of the first device, the change in the MCS, the
beam forming, and the change of communication link to
another frequency band to control the link margin.

For example, it is assumed that the first device and the
second device use a 2.4 or 5 GHz frequency band, and a 60
GHz frequency band. In this case, when the first device per-
forms communication in a 60 Ghz frequency band, if it is
determined that the state of a communication link with the
second device is bad in the 60 Ghz frequency band, the first
device may change the 60 Ghz frequency bandto a 2.4 or 5
GHz frequency band by using fast session transfer (FST)
technology, and may perform communication accordingly. In
addition, when the first device performs communication in a
2.4 or 5 GHz frequency band, if it is determined that the state
of a communication link with the second device is bad in the
2.4 or 5 GHz frequency band, the first device may change the
2.4 or 5 GHz frequency band to a 60 GHz frequency band by
using FST technology, and may perform communication
accordingly. However, the first device may perform at least
two operations including an operation of changing the com-
munication link to another frequency band in order to control
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the link margin. Since the FST technology is described in a
WGA specification, a detailed description thereof is omitted
herein.

According to the present exemplary embodiment, when it
is determined that the state of the link is bad based on the link
margin, the link margin may be controlled by using the most
appropriate operation from among the change in transmission
power of the first device, the change in the MCS, the beam
forming, and the change of communication link to another
frequency band, and not by using a method of changing the
MCS only. Thus, the communication link may be controlled
more diversely and effectively than in a related art technol-
ogy.

According to another exemplary embodiment, the link
margin response frame may include information about one
operation preferred by the second device from among, for
example, the change in transmission power of the first device,
the change in the MCS, the beam forming, and the change of
communication link to another frequency band. In this case,
the first device may perform an operation according to the
information about an operation preferred by the second
device, included in the link margin response frame, or may
perform an operation desired by the first device, regardless of
the operation preferred by the second device.

FIG. 2 is a diagram for explaining a structure of a link
margin request frame 200, according to an exemplary
embodiment.

Referring to FIG. 2, the link margin request frame 200
includes a category field 210, an action field 220, and a dialog
token field 230.

The category field 210 indicates a kind of a frame to which
the link margin request frame 200 belongs.

For example, the kind of the frame may be classified into a
management frame, a control frame, a data frame, etc. Since
the link margin request frame 200 is included in the control
frame, the category field 210 may indicate that the link margin
request frame 200 is a control frame.

The action field 220 indicates that the link margin request
frame 200 is the link margin request frame 200 from among
the control frame that is determined by the category field 210.

For example, when ‘8’ is recorded in the action field 220,
the action field 220 may indicate the link margin request
frame 200. When ‘9’ is recorded in the action filed 220, the
action field 220 may indicate the link margin response frame.

When the first device transmits the link margin request
frame 200 to the second device, the dialog token field 230
includes an identifier for identifying the link margin request
frame 200. In this case, the first device may set a predeter-
mined value other than 0 in the dialog token field 230, as an
identifier for identifying the link margin request frame 200.

However, it is understood that the structure of the link
margin request frame 200 is not limited to FIG. 2. In addition,
one or more of the category, action, and dialog token fields
210, 220 and 230 may be omitted, and a new field may be
further included.

The structure of a link margin response frame according to
exemplary embodiments will now be described with refer-
ence to FIGS. 3 through 8.

FIG. 3 is a diagram for explaining a structure of a link
margin response frame 300, according to an exemplary
embodiment.

Referring to FIG. 3, the link margin response frame 300
includes a category field 310, an action field 320, a dialog
token field 330, and a link margin element field 340.

The category field 310 indicates a kind of a frame to which
the link margin request frame 300 belongs.
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In FIG. 3, the category field 310 indicates that the link
margin response frame 300 is a control frame.

The action field 320 indicates that the link margin response
frame 300 is the link margin response frame 300 from among
the control frame that is the kind of the frame determined by
the category field 310

The dialog token field 330 may indicate whether the link
margin response frame 300 is received in response to a link
margin request frame 200 for requesting information about
the link margin.

For example, when the link margin response frame 300 is
received in response to the link margin request frame 200, a
predetermined value other than ‘0’ may be recorded in the
dialog token field 330. In addition, when the link margin
response frame 300 is received without transmitting the link
margin request frame 200, ‘0” may be recorded in the dialog
token field 330. However, it is understood that a value
recorded in the dialog token field 330 is not limited to the
above-described values, and values determined according to a
situation may be recorded in the dialog token field 330.

The link margin element field 340 includes information
about the link margin.

The structure of the link margin element field 340 will be
described with reference to FIGS. 4 and 5.

FIG. 4 is a diagram for explaining a structure of a link
margin element field 340, according to an exemplary embodi-
ment.

Referring to FIG. 4, the link margin element field 340
includes a element identification (ID) field 342, a length field
344, and a link margin field 346.

The element ID field 342 indicates that the link margin
element field 340 is a field including information about a link
margin.

The length field 344 indicates a length of the link margin
element field 340.

Information about a link margin calculated by the second
device is recorded in the link margin field 346.

FIG. 5 is a diagram for explaining a structure of the link
margin element field 340, according to another exemplary
embodiment.

Referring to FIG. 5, the link margin element field 340
includes the element ID field 342, the length field 344, a
preference action field 343, a MCS field 345, and a link
margin field 345.

The element ID field 342 indicates that the link margin
element field 340 is a field including information about a link
margin.

The length field 344 indicates a length of the link margin
element field 340.

The preference action field 343 indicates an operation pre-
ferred by the second device from among, for example, the
change in transmission power, the change in the MCS, the
beam forming, and the change of communication link to
another frequency band.

For example, when ‘0’ is recorded in the preference action
field 343, there is no operation preferred by the second device.
When ‘1’ is recorded in the preference action field 343, an
operation preferred by the second device is the change in the
MCS. When 2’ is recorded in the preference action field 343,
the operation preferred by the second device is the change in
transmission power. When 3’ is recorded in the preference
action field 343, the operation preferred by the second device
is the change of communication link to another frequency
band, that is, FST.

As described above, when the first device receives the link
margin response frame 300, including the preference action
field 343, the first device may perform an operation according



US 9,178,649 B2

7

to the second device’s preference indicated in the preference
action field 343 or may perform an operation desired by the
first device, regardless of the operation preferred by the sec-
ond device.

When the operation preferred by the second device is to
change the MCS, the MCS field 345 indicates the MCS value
to be changed.

Information about a link margin calculated by the second
device is recorded in the link margin field 346. For example,
the second device may calculate the link margin from data
frames received from the first device, and the calculation
result may be recorded in the link margin field 346.

FIG. 6 is a diagram for explaining a structure of a link
margin response frame 600, according to another exemplary
embodiment.

Referring to FIG. 6, the link margin response frame 600
includes a category field 610, an action field 620, a dialog
token field 630, a preference action field 640, and a link
margin element field 650.

The category field 610 indicates a kind of frame to which
the link margin response frame 600 belongs. In FIG. 6, the
category field 610 may indicate that the link margin response
frame 600 is a control frame.

The action field 620 indicates that the link margin response
frame 600 is the link margin response frame 600 from among
the control frame that is the kind of the frame determined by
the category field 610.

When the second device transmits the link margin response
frame 600 to the first device, the dialog token field 630
includes an identifier for identifying the link margin response
frame 600.

In this case, an identifier recorded in the dialog token field
230 of a link margin request frame 200 corresponding to the
link margin response frame 600 may be recorded in the dialog
token field 630. Accordingly, the dialog token field 230 indi-
cates that the link margin response frame 600 is the link
margin response frame 600 corresponding to the link margin
request frame 200. For example, when the second device
receives the link margin request frame 200 in which ‘1’ is
recorded in the dialog token field 230 from the first device, the
second device transmits the link margin response frame 600
in which “1” is recorded in the dialog token field 630, and thus
it may be indicted that the link margin response frame 600
transmitted from the second device to the first device corre-
sponds to the link margin request frame 200 in which ‘1’ is
recorded in the dialog token field 230.

In addition, when the link margin response frame 600 is not
transmitted in response to the link margin request frame 200,
‘0’ may be recorded in the dialog token field 630.

However, it is understood that a value recorded in the
dialog token field 630 is not limited to the above-described
values, and other values determined according to a situation
may be recorded in the dialog token field 630.

The preference action field 640 indicates an operation pre-
ferred by the second device from among, for example, the
change in transmission power, the change in the MCS, the
beam forming, and the change of communication link to
another frequency band.

In this case, comparing the link margin response frame 600
of FIG. 6 and the link margin response frame 300 of FIG. 3,
the preference action field 640 is not included in the link
margin response frame 300 of FIG. 3, but the preference
action field 343 may be included in the link margin element
field 340 of FIG. 3, like in FIG. 5. Thus, both of the link
margin response frame 300 of FIG. 3 and the link margin
response frame 600 of FIG. 6 may include the preference
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action fields 343 and 640, respectively, but locations where
the preference action fields 343 and 640 are included are
different.

The link margin element field 650 includes information
about a link margin.

FIG. 7 is a diagram for explaining a structure of a link
margin response frame 700, according to another exemplary
embodiment.

Referring to FIG. 7, the link margin response frame 700
includes a category field 710, an action field 720, a dialog
token field 730, an unsolicited field 740, and a link margin
element field 750.

In this case, the category field 710, the action field 720, the
dialog token field 730, and the link margin element field 750
perform the same operations as those of the category field
610, the action field 620, the dialog token field 630 and the
link margin element field 650 of the link margin response
frame 600 of FIG. 6, respectively, and thus detailed descrip-
tions thereof are omitted herein.

The unsolicited field 740 indicates whether the link margin
response frame 700 is received in response to the link margin
request frame 200.

For example, when the link margin response frame 700 is
received in response to the link margin request frame 200, ‘0’
may be recorded in the unsolicited field 740. When the link
margin response frame 700 is received without transmitting
the link margin request frame 200, a predetermined value
other than ‘0’ may be recorded in the unsolicited field 740.
However, it is understood that a value recorded in the unso-
licited field 740 is not limited to the above-described values,
and other values determined according to a situation may be
recorded in the unsolicited field 740.

FIG. 8 is a diagram for explaining a structure of a link
margin response frame 800, according to an exemplary
embodiment.

Referring to FIG. 8, the link margin response frame 800
includes a category field 810, an action field 820, a dialog
token field 830, a data frame ID field 840, and a link margin
element field 850.

In this case, the category field 810, the action field 820, the
dialog token field 830, and the link margin element field 850
perform the same operations as those of the category field
610, the action field 620, the dialog token field 630, and the
link margin element field 650 of the link margin response
frame 600 of FIG. 6, respectively, and thus detailed descrip-
tions thereof are omitted herein.

The data frame ID field 840 includes a sequence number of
a data frame that is received by the second device before the
second device transmits the link margin response frame 800
and is used to calculate the link margin.

The second device allows the first device receiving the link
margin response frame 800 to determine a point of time for
calculating the link margin by using a sequence number of the
data frame used to calculate the link margin, and thus helps in
appropriately controlling the state of the communication link.

According to another exemplary embodiment, the number
of'a data frame that is retransmitted from the first device to the
second device may be recorded in the data frame ID field 840,
and the link margin may be calculated using information
about the number of the data frame.

According to another exemplary embodiment, the data
frame ID field 840 may include a sequence number field (not
shown) in which a sequence number of the data frame is
recorded, and a reservation field (not shown).

Octet numbers and bit numbers for respective fields are
indicated in FIGS. 2 through 8, though it is understood that
another exemplary embodiment is not limited thereto.
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FIG. 9 is a block diagram for explaining a link margin
controlling apparatus 910 according to an exemplary embodi-
ment.

Referring to FIG. 9, the link margin controlling apparatus
910 includes a transmitter 912, a receiver 914, and an opera-
tion performing unit 916. In this case, it is assumed that the
link margin controlling apparatus 910 is in a first device (not
shown). For convenience of description, a second device 920
is further illustrated. In addition, it is assumed that the first
device and the second device 920 may each support commu-
nication in at least one frequency band.

The transmitter 912 transmits a link margin request frame
for requesting information about a link margin to the second
device 920.

According to another exemplary embodiment, the trans-
mitter 912 may be omitted or the transmitter 912 may not
transmit the link margin request frame.

The receiver 914 receives a link margin response frame
including information about a communication link between
the link margin controlling apparatus 910 and the second
device 920 from the second device 920.

In this case, the link margin response frame may be
received in response to the link margin request frame, or may
be received from the second device 920 without transmitting
the link margin request frame.

The operation performing unit 916 performs at least one of
achange in transmission power of the first device, a change in
the MCS, beam forming, and a change of communication link
to another frequency band, based on the received link margin
response frame.

While not restricted thereto, an exemplary embodiment
can be written as computer programs and can be implemented
in general-use digital computers that execute the programs
using a computer readable recording medium. Examples of
the computer readable recording medium include magnetic
storage media (e.g., ROM, floppy disks, hard disks, etc.), and
storage media such as optical recording media (e.g., CD-
ROMs, or DVDs). Furthermore, one or more units of the link
margin controlling apparatus 910 can include a processor or
microprocessor executing a computer program stored in a
computer-readable medium.

While exemplary embodiments have been particularly
shown and described above, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the spirit
and scope of the present inventive concept as defined by the
following claims.

What is claimed is:

1. A method of controlling a link margin between devices
for supporting communication in at least one frequency band,
the method comprising:

receiving, from a second device, a link margin frame com-

prising information about a link margin related to a
communication link between a first device and the sec-
ond device; and

performing at least one operation selected from among a

change in a modulation and coding scheme (MCS) and a
change of the communication link to another frequency
band, based on the received link margin frame.
2. The method of claim 1, further comprising:
transmitting a link margin request frame for requesting
information about the link margin to the second device,

wherein the link margin frame is a link margin response
frame received in response to the transmitted link mar-
gin request frame.

3. The method of claim 2, wherein the link margin request
frame comprises at least one of a category field indicating a
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kind of a frame to which the link margin request frame
belongs, an action field indicating that the link margin request
frame is a link margin request frame from among the kind of
the frame that is determined by the category field, and a dialog
token field comprising an identifier identifying the link mar-
gin request frame.

4. The method of claim 1, wherein the link margin frame is
periodically received from the second device, or is received
based on a calculation result of the link margin related to the
communication link calculated in the second device.

5. The method of claim 1, wherein the link margin frame
further comprises a preference action field indicating an
operation preferred by the second device from among change
in transmission power, the change inthe MCS, beam forming,
and the change of the communication link to another fre-
quency band.

6. The method of claim 5, wherein the link margin frame
comprises at least one of a category field indicating a kind of
a frame to which the link margin frame belongs, an action
field indicating that the link margin frame is the link margin
frame from among the kind of the frame that is determined by
the category field, a dialog token field indicating whether the
link margin frame is received in response to a link margin
request frame for requesting the information about the link
margin, and a link margin element field comprising informa-
tion about the link margin.

7. The method of claim 6, wherein the dialog token field
comprises a value corresponding to a value of a dialog token
field comprised in the link margin request frame.

8. The method of claim 6, wherein the link margin element
field comprises at least one of an element identification (ID)
field indicating a field comprising information about the link
margin, a length field indicating a length of the link margin
element field, and a link margin field in which information
about the link margin is recorded.

9. The method of claim 5, wherein the link margin frame
further comprises a data frame ID field comprising a
sequence number of a data frame that is received by the
second device before the second device transmits the link
margin frame and is used to calculate the link margin.

10. The method of claim 1, wherein the link margin frame
comprises at least one of a category field indicating a kind of
a frame to which the link margin frame belongs, an action
field indicating that the link margin frame is the link margin
frame from among the kind of the frame that is determined by
the category field, a dialog token field comprising an identi-
fier identifying the link margin frame, an unsolicited field
indicating whether the link margin frame is received in
response to a link margin request frame for requesting infor-
mation about the link margin, and a link margin element field
comprising information about the link margin.

11. A computer readable recording medium having
recorded thereon a program for executing the method of claim
1.

12. An apparatus for controlling a link margin related to a
communication link between a first device and a second
device in a network comprising devices for supporting com-
munications in at least one frequency band, the apparatus
comprising:

a receiver which receives, from the second device, a link
margin frame comprising information about the link
margin related to the communication link between the
first device and the second device; and

an operation performing unit which performs at least one
operation selected from among a change in a modulation
and coding scheme (MCS) and a change of the commu-
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nication link to another frequency band, based on the
received link margin frame.

13. The apparatus of claim 12, further comprising:

a transmitter which transmits a link margin request frame
for requesting information about the link margin to the
second device,

wherein the link margin frame is a link margin response
frame received in response to the transmitted link mar-
gin request frame.

14. The apparatus of claim 13, wherein the link margin
response frame comprises at least one of a category field
indicating a kind of a frame to which the link margin request
frame belongs, an action field indicating that the link margin
request frame is a link margin request frame from among the
kind of the frame that is determined by the category field, and
a dialog token field comprising an identifier identifying the
link margin request frame.

15. The apparatus of claim 12, wherein the link margin
frame is periodically received from the second device, or is
received based on a calculation result of the link margin
related to the communication link calculated in the second
device.

16. The apparatus of claim 12, wherein the link margin
frame further comprises a preference action field indicating
an operation preferred by the second device from among a
change in transmission power, the change in the MCS, beam
forming, and the change of the communication link to another
frequency band.

17. The apparatus of claim 16, wherein the link margin
frame comprises at least one of a category field indicating a
kind of a frame to which the link margin frame belongs, an
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action field indicating that the link margin frame is the link
margin frame from among the kind of the frame that is deter-
mined by the category field, a dialog token field for indicating
whether the link margin frame is received in response to a link
margin request frame for requesting the information about the
link margin, and a link margin element field comprising infor-
mation about the link margin.

18. The apparatus of claim 17, wherein the link margin
element field comprises at least one of an element identifica-
tion (ID) field indicating a field comprising information about
the link margin, a length field indicating a length of the link
margin element field, and a link margin field in which infor-
mation about the link margin is recorded.

19. The apparatus of claim 17, wherein the link margin
frame further comprises a data frame ID field comprising a
sequence number of a data frame that is received by the
second device before the second device transmits the link
margin frame and is used to calculate the link margin.

20. The apparatus of claim 12, wherein the link margin
frame comprises at least one of a category field indicating a
kind of a frame to which the link margin frame belongs, an
action field for indicating that the link margin frame is the link
margin frame from among the kind of the frame that is deter-
mined by the category field, a dialog token field comprising
an identifier identifying the link margin frame, an unsolicited
field indicating whether the link margin frame is received in
response to a link margin request frame for requesting infor-
mation about the link margin, and a link margin element field
comprising information about the link margin.
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